Morphometric measurements were performed on rectal biopsy specimens from 10 normal control subjects and 33 patients with a relapse of distal ulcerative colitis before and after treatment for four weeks in a double blind controlled trial with oral eudragit S coated 5 amino salicylic acid (n=12) or rectal prednisolone enemas (n=15). Measurements were assessed using a computer aided measuring system and a counting technique. When untreated patients were compared with the control group there were significant decreases in the area and height of the surface epithelium, in the area of crypt epithelium, and in the ratios of goblet cells to epithelial cells and of surface epithelium to lamina propria. The vascular and lamina propria areas and the number of intraepithelial polymorphs were increased. Treatment with 5 amino salicylic acid and corticosteroids resulted in similar morphological improvements: there was an increase in the area and height of the surface epithelium and the ratios of surface epithelium to lamina propria and of surface to crypt cell height. The ratio of goblet cells to epithelial cells also increased after treatment, while the numbers of polymorphs in the surface and crypt epithelium and lumen decreased. In conclusion, computerised morphometry is valuable for the assessment of the treatment of patients with ulcerative colitis and that in the doses used both treatments were of similar efficacy.
frequently used to treat patients with ulcerative colitis and a comparison between 5ASA and prednisolone enemas for the treatment of patients with active ulcerative colitis has recently been reported. '4 This study aimed to assess the morphological changes in mucosal biopsy specimens from patients with ulcerative colitis in comparison with a normal control group using morphometric and counting techniques. We have also examined morphometric parameters in patients before and after treatment with oral SASA and rectally administered corticosteroids.
Methods
Thirty three patients with active distal ulcerative colitis were included in this study. The diagnosis of ulcerative colitis was made on the basis of sigmoidoscopy, clinical, radiological, and histological findings. Twelve patients were randomly allocated to treatment with oral eudragit S coated 5ASA (3.2 g/day; Asacol; Smith, Kline and French) while a further 15 patients were allocated to treatment with prednisolone enemas (20 mg/day; Predsol; Glaxo). Biopsy specimens were taken before and four weeks after treatment. Six additional patients were assessed only before treatment while 10 rectal biopsy specimens that proved to be histologically normal were used as a control group. Specimens were processed routinely, cut Measurements were made with no prior knowledge of the biopsy sequence or the treatment taken by the patients. Specimens were examined using the MOP-Videoplan semiautomated image analysis system (CARL-ZEISS Ltd). A self illuminated cursor was superimposed on the microscope field by viewing it through a drawing tube attached to a conventional Olympus microscope. The relevant structures were delineated by moving a cursor over the surface of a digitising tablet. The traced coordinates were recorded by computer and converted by the measuring software into a set of values for the preselected parameters. Figure 1 shows some of the variables measured and Table I lists these parameters with the derived variables. Parameters 2, 5, 9, 10, 11, 12, and 13 (Table I) were measured using a magnification of x 500. The remaining variables were obtained at a magnification of x 250. (SE) . The significance of the differences between the means for each parameter before and after treatment was determined using the two tailed paired Student's t test. The differences between control subjects and untreated patients, between SASA and corticosteroid treated patients, and between control was an increase in ratio of the areas of surface epithelium to lamina propria (Fig 4) , the mean value being increased by 162% (p<0 01). There were no significant changes in mucosal height, crypt depth to mucosal height ratio, or in the width of the crypt. The cell height of the superficial epithelium was significantly increased by treatment (p<0001) but was unchanged in the crypt. The surface to crypt (S/C) cell height ratios for each patient are shown in Figure 5 . There was an increase in 10 of the 12 patients treated by SASA, the mean value being significantly increased (p<0 001). Goblet cell to epithelial cell ratios (Fig 6) were increased in 10 of the 12 patients (p<005). Polymorph infiltradion was decreased after treatment from 14 (3)- 5 (2) in the superficial epithelium (p<0 05), from 28 (4>10 (3) in the crypt epithelium (p<001), and from 16 (4>2 (1) polymorphs in the lumen of the crypt (p<0001) after SASA treatment (Fig 3) . Table IV lists the morphological changes in 15 patients with ulcerative colitis treated with prednisolone enemas. There were significant increases in the areas of superficial (p<002) and crypt (p<005) epithelium after treatment (Fig  2) while the surface epithelium to lamina propria ratio was also increased in 12 of the 15 patients. The mean value of the latter was increased by 76% (p<005). The S/C cell height ratio was significantly increased (p<0001) after treatment, an improvement being seen in 14 of the 15 patients (Fig 5) . The goblet cell ratio increased in 11 of 15 patients (Fig 6) , the mean value being significantly increased from 21(3)-37(4) (p<0-0l).
MORPHOLOGICAL CHANGES IN PATIENTS TREATED WITH CORTICOSTEROIDS
As in patients treated with SASA, vascularity, mucosal height, crypt depth to mucosal height ratio, width of the crypt, number of nuclei of the crypt, and mitotic index were not significantly altered by corticosteroid treatment. Polymorphs within the crypt epithelium were reduced from 22 (3)-10 (3) (p<0.02; Fig 3) . COMPARISON For abbreviations see Table I . For abbreviations see Table I. 1.6. drugs were also compared with the control group. Figure 2 shows the mucosal changes in control, untreated, and treated patients. The areas of the surface epithelium and crypt increased to 90% and 78% (p=NS) and 68% and 61% of the control values (p<OOOl) after SASA and corticosteroids respectively. The ratio of surface epithelium to lamina propria also increased to 62% and 47% of the control value after 5ASA (p<OOl) and steroids (p<OOOl) while the crypt goblet to epithelial cell ratio increased after treatment by both drugs to a level similar to that of the control value (p=NS). The mucosal polymorph infiltration of normal, untreated, and treated patients is shown in Figure 3 . Although significant decreases were seen after treatment, absolute values remain high in comparison with those of the control group (p<O OOl).
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Discussion
The assessment of colonic mucosa by computerised image analysis has led to a reliable distinction between normal colorectal mucosa and adenocarcinoma,'5 and has also aided the separation of normal colonic mucosa from adenoma and from adenocarcinoma.'0 Morphometric analysis was also found to be of value in distinguishing regenerative hyperplasia from dysplasia8 and separating high grade dysplasia from adenocarcinoma in patients with ulcerative colitis.7 A previous quantitative study5 in patients with ulcerative colitis and Crohn's disease has shown that the most discriminating factor is the surface to crypt cell height ratio. In another study9 in patients with ulcerative colitis, Crohn's disease, and proctitis, Jenkins et this ratio compared with the control group. To the best of our knowledge this is the first study to describe quantitatively the vascularity of the lamina propria in control subjects, and untreated and treated patients with ulcerative colitis. The vascular area increased substantially in untreated patients, although this could be artefactual due to vasodilatation. Like Jenkins et al,9 we also found the number of polymorphs within the surface and crypt epithelium and crypt lumen to be significantly increased in untreated patients. 5 Amino salicylic acid is widely used in patients with ulcerative colitis." 12 In our 12 patients who were taking this drug and completed the study, there were significant improvements in some of the post treatment parameters including cell height, area of surface epithelium, and the ratios surface to crypt cell height and surface to lamina propria areas. Treatment with SASA also led to some improvement in the crypts, which showed increases in area, goblet cell ratio, and number of nuclei with reduced polymorph infiltration. The two most important parameters which showed values approaching those of the control subjects were the area of surface epithelium and crypt to goblet cell ratio. Patients treated with rectal corticosteroids showed very similar morphometric improvements. As in patients treated with SASA, the goblet cell ratio of the crypt and the area of surface epithelium were the two most important parameters which improved after treatment to values not significantly different from those of the control subjects. Our finding that oral 5ASA led to morphometric improvements similar to those found with rectal steroid treatment are in agreement with those of Mulder et al,'4 who recently described a clinical trial in 29 patients with active ulcerative colitis treated randomly with SASA and prednisolone enemas. Improvement was comparable in the two treated groups as assessed by clinical, endoscopic, and histological parameters.
An important finding in this study is that the cell height of the crypt epithelium did not alter significantly in control subjects and untreated and treated patients with ulcerative colitis. Similar findings were reported'9 in control subjects and patients with ulcerative colitis, Crohn's colitis, and infective colitis. This may be due to the high regenerative activity that occurs in the lower zone of the crypt.'6 Regenerative activity (mitotic index) was high in both untreated and treated patients. This led to an increase in the number of nuclei in the crypt and also to an increase in specialised goblet cells after treatment by 5ASA and corticosteroids.
It is concluded from this study that both 5ASA 
